Employees: Naoji HAYASHI, et al. Department of Preventive Dentistry, Graduate School of Dentistry, Osaka University-It would seem that good psychosocial conditions would have a positive effect on oral health, but few data exist regarding the association of psychosocial factors with tooth loss. The association between psychosocial factors and tooth loss was studied in male industrial workers in Japan. In an annual health checkup, tooth loss status was assessed by oral examination in 252 workers (age 20-59 yr). Information pertaining to psychosocial factors, lifestyle and oral health behavior was also obtained through a self-administered questionnaire. The mean tooth loss per worker showed a significant increasing trend with age. Mean tooth loss was 0.32 in the 20-29-yr-old group, 0.82 in the 30-39-yr-old group, 1.28 in the 40-49-yr-old group and 2.91 in the 50-59-yr-old group. Bivariate analyses revealed that age (P<0.01) and alexithymia (P<0.05) were significantly associated with tooth loss. In contrast, work stress, depression, type A behavior, job-and life-satisfaction were not significantly associated with tooth loss. In multivariate analyses, the associations of age (P<0.02) and alexithymia (P<0.05) remained statistically significant after adjustment for oral health behavior and lifestyle variables. We suggest that an alexithymic personality may affect tooth loss status in male employees. (J Occup Health 2001; 43: 351-355) 
It is generally accepted that oral health has improved in Japan in recent yrs, as is the case in most industrialized countries. The oral health of adults is changing. This trend is reflected by a number of parameters, including the increased number of remaining teeth and reduction in the percentage of edentulous persons 1, 2) . Nevertheless, total tooth loss continues as a major problem in individuals aged 65 or older, and minimizing the condition is necessary. Dental practitioners should therefore promote the prevention of dental diseases in the adult population. In Japan, proposal of the establishment of practice programs for employee oral health promotion in the Industrial Health Care System has been advanced 3) . Tooth loss is mainly attributed to dental caries and periodontal diseases. Sequential dental caries constitutes the prime cause of tooth mortality in younger adults, and periodontal disease is the predominant cause of tooth loss in adults aged 40 yr and over 4) . Dental caries and periodontal disease are caused by microorganisms, but psychosocial factors [5] [6] [7] [8] [9] [10] , as well as age, gender, lifestyle (dietary habit, smoking, and alcohol intake, etc.) and oral health behavior [11] [12] [13] may modify the progression of these disorders. There are very few data linking psychosocial factors to dental caries. Beck et al. 5) reported a positive association between negative life events and root caries in the elderly population, and Marcenes et al. 7) reported the lack of a significant association between dental caries status and work stress. Evidence linking psychosocial factors to periodontal disease is more abundant. A number of studies have shown an association between periodontal disease and psychosocial factors such as work stress 7, 8) , type A behavior 8) , depression 9, 10) , negative life events 6) . It would seem that good psychosocial conditions regarding stress, personality and behavior would have a positive effect on oral health, but few data regarding the association of psychosocial factors with tooth loss are available.
The present study was designed to examine male factory employees in order to determine the association between tooth loss and psychosocial conditions. Parameters included work stress, type A behavior, depression, alexithymia and life-and job-satisfaction.
Subjects and Methods
A total of 322 male workers employed at a manufacturing company in Osaka entered the study. In 1995, 274 male employees (85.1%) of the company were surveyed via oral examination and a self-administered questionnaire. Informed consent was obtained from all subjects. Two hundred and fifty-two male workers (78.3%), aged 20-59 yr, completed all items of the oral examination and questionnaire. Consequently, these workers comprised the sample population in the present study. The mean (± SD) age of the subjects was 38.7 (± 11.0) yr.
Psychosocial factors were measured by the Karasek job strain model 14, 15) , 28 items in the General Health Questionnaire [16] [17] [18] , the Schalling-Sifness Personal Scale of alexithymia which used 13 as the cutoff value in view of primary prevention 19, 20) , the Center for Epidemiological Studies Depression Scale 21, 22) , and type A behavior 23, 24) . Lifestyle was evaluated based on eight items (cigarette smoking, consuming alcohol, sleeping hours, eating breakfast, snacking, working hours, physical exercise and mental stress) developed by Morimoto 25, 26) . In addition, oral health behavior was examined with respect to four items (frequency of toothbrushing, toothbrushing methods, use of interdental cleaners and dental visits for oral health care) by self-reporting.
Data were analyzed by means of the Statistical Package for Social Science (SPSS Version 4.11, SPSS Inc., Chicago, IL). The association between tooth loss and psychosocial or lifestyle variables were examined by bivariate analyses with the Wilcoxon rank sum test. Chisquare test, odds ratios, and their 95% confidence intervals were also used to examine the associations between the variables and tooth loss. Although there is no widely accepted definition of many or few teeth lost, the subjects having lost many teeth were defined as ones having lost four or more teeth that may affect chewing function. Logistic regression analyses were employed to determine which variables demonstrated moderate association with tooth loss by bivariate analyses (p<0.10). Table 1 shows the distribution of subjects and the number of teeth lost according to the subject's age. The mean (± SD) number of teeth lost per worker showed a significant increasing trend with age, being 0.32 (± 0.86) in the 20-29 age group, 0.82 (± 1.18) in the 30-39 age group, 1.28 (± 1.77) in the 40-49 age group and 2.91 (± 4.02) in the 50-59 age group. The number of teeth lost varied from a low of 0 to a high of 23. Figure 1 shows the percent distribution of individuals by the number of teeth lost. 54% of workers presented with no loss of teeth. Subjects having lost one and two teeth were 19% and 12%, respectively. 8% of subjects had four or more lost teeth. Table 2 summarizes the results of bivariate analyses with variables including age and psychosocial factors and two indicators of tooth loss status. The mean numbers of tooth losses were significantly greater in subjects aged 40 to 59 yr and those with high scores for alexithymia. The odds ratios also showed that the following variables had a strong association with the probability in subjects presenting with four or more instances of tooth loss: age ranging from 40-59 yr (OR=4.4) and high scores for alexithymia (OR=3.3). Frequency of toothbrushing (p<0.05) and snacking (p<0.05) were significantly associated with tooth loss (data not shown) with respect to lifestyle and oral health behavior variables. The independent effect of the variables showing bivariate association with tooth loss status was tested by logistic regression analyses. Table 3 shows the logistic model. After frequency of toothbrushing and snacking variables were entered in the logistic model, the association of age (OR=4.3) and alexithymia (OR=3.2) with tooth loss remained statistically significant.
Results

Discussion
The present study examined psychosocial factors associated with tooth loss among Japanese male factory workers. In bivariate analysis, significant predictors of tooth loss were age, frequency of toothbrushing, snacking and alexithymia. In multivariate analysis, the association of age and alexithymia with tooth loss remained significant.
Participants in this study were industrial workers employed by a small manufacturing company located in the center of the Osaka industrial area. Subjects were mainly field workers, but some clerical workers were included. The Survey of Dental Diseases by the Ministry of Health and Welfare of Japan in 1999 2) indicated that the mean number of teeth lost was 0.26 in the 20-29 age group, 0.89 in the 30-39 age group, 2.50 in the 40-49 age group and 5.36 in the 50-59 age group. Thus, participating workers, particularly those comprising groups older than 40 yr of age, demonstrated less tooth loss than the Japanese general population. Although the reason for tooth loss among the workers is not clear, tooth loss due to periodontal disease may be of higher frequency than that due to caries, because male adult subjects showed a higher prevalence of periodontal disease and lower prevalence of dental caries than female adult subjects 4) . Recently a number of studies have shown an association between periodontal disease and stress [6] [7] [8] [9] [10] [11] . Marcenes and Sheiham 7) assessed 164 male workers, aged 35 to 44, measuring work characteristics related to stress. In addition, age, socioeconomic status, sugar consumption, toothbrushing frequency, type of toothpaste and marital quality were measured. Findings indicated that work-related mental demand and marital quality displayed a statistically significant relationship to periodontal disease after accounting for the other variables assessed in the study. More recently, Genco et al. 10) reported that financial strain and depression were associated with greater levels of periodontal disease assessed as higher levels of clinical attachment loss or as high levels of alveolar bone loss. Furthermore, they found that those individuals, possessing good coping skills, even when exposed to financial strain, exhibited no more periodontal disease than those individuals not experiencing financial strain. The lack of a significant association between work mental demand or depression and tooth loss in our study may be explained by the difference in the parameters of oral health status and the small number of subjects. Our previous study 13) did not show any significant association between periodontal status and psychosocial variables which were the same as used here. Furthermore, we also found the lack of a significant association between dental caries and psychosocial factors (unpublished data). The significant association of psychosocial factors such as alexithymia with tooth loss in this study may not be affected directly by each periodontal disease status or dental caries.
The association between alexithymia and tooth loss remained significant after adjustment for lifestyle and oral health behavior status. Consequently, this association is not due to these variables. Bivariate analysis revealed a significant association between tooth loss and toothbrushing frequency or snacking, but no correlation was seen with respect to smoking habit in lifestyle and oral health behavior factors. Multivariate analysis demonstrated that lifestyle and oral health behavior factors did not remain in the model. Alexithymia encompasses the following characteristics: difficulty identifying feelings, difficulty describing feelings to others, reduced ability to create fantasies and a thought content that reveals preoccupation with the minute details of bodily symptoms and/or external events 27, 28) . These characteristics are thought to reflect a deficit in cognitive processing and regulation of emotion 28) . Evidence exists indicating that this personality construct is associated with a variety of medical and psychiatric illnesses that involve disturbances in emotion regulation 28) , and that it may also influence illness behavior 29) . While it remains unclear as to its direct contribution to oral disease, alexithymia may lead to tooth loss presumably due to confusion over emotion and bodily sensations. Our results are based on cross-sectional data; therefore, it is necessary to inject a note of caution that further research is required in order to understand the scope and mechanisms of psychosocial effects on tooth loss.
